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SEQUENCE LISTING 



1) GENERAL INFORMATION: 



(i) APPLICANT: Bendig, Mary M. 

Leger, OliVier J, 
Saldanha, Jose 
Jones, S. Tarran 

(ii) TITLE OF INVENTION: Humanized Antibodies Against Leukocyte 
Adhesion Molecule Vlbv-4 

(iii) NUMBER OF SEQUENCES: 45 1 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Townsend\and Townsend Khourie and Crew 

(B) STREET: One Market l\laza, Steuart Tower, Suite 2000 

(C) CITY: San Francisco 

(D) STATE: California 

(E) COUNTRY: USA 

(F) ZIP: 94105 



(v) COMPUTER READABLE FOI 

(A) MEDIUM TYPE: 

(B) COMPUTER: IBM PC c8mp£fcible 

(C) OPERATING SYSTEM: PC-DOS /MS-DO$ 

(D) SOFTWARE: Patent In/Rel^ise #1, 



Version #1.25 



(vi) CURRENT APPLICATION DAI 

(A) APPLICATION NUMBER^ 

(B) FILING DATE: 25-JAN : 

(C) CLASSIFICATION: 



US 



[86,269 



(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Smith, William L. 

(B) REGISTRATION NUMBER: 30,2: 

(C) REFERENCE/DOCKET NUMBER: 1^270-14 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 415-543-9600 

(B) TELEFAX: 415-543-5043 



t 
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(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 483 base pairs 

(B) TYPE: nucieic acid 

(C) STRANDEDNEBS : double 

(D) TOPOLOGY: Xinear 



(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 53 .] 



430 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 



ATGAGGGCCC CTGCTCAGAT TTTTGGATTC TTGGTCAGGA GACGTTGTAG AA ATG 

Met 
1 



55 



AGA CCG TCT ATT CAG TTC CTG 
Arg Pro Ser lie Gin Phe Leu y 
5 



CTG TTG TTG TTC TGG CTT CAT GGT 
jly\Leu\Leu Leu Phe Trp Leu His Gly 
10 15 



103 



GCT CAG TGT GAC ATC CAG ATG ^ACA 
Ala Gin Cys Asp lie Gin Met Ttfir 
20 



CCA TCC TCA CTG TCT GCA 
ser ^ro Ser Ser Leu Ser Ala 
30 



151 



TCT CTG GGA GGC AAA GTC ACC ATCv A<3}T TGC 
Ser Leu Gly Gly Lys Val Thr lleXThV Cys 
35 40 



JLG ACA AGC CAA GAC ATT 

rs Thr Ser Gin Asp lie 
45 



199 



AAC AAG TAT ATG GCT TGG TAG CAA CAC\ AAG CCT GGA AAA! CGT CCT AGG 
Asn Lys Tyr Met Ala Trp Tyr Gin His\Lys Pro Gly Lys Arg Pro Arg 
50 55 \ 60 65 



247 



CTG CTC ATA CAT TAC ACA TCT GCA TTA titAG CCA GGC ATC CCA TCA AGG 
Leu Leu lie His Tyr Thr Ser Ala Leu GlLn Pro Gly lie Pro Ser Arg 
70 75 80 



295 



TTC AGT GGA AGT GGG TCT GGG AGA GAT TAu 
Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyi 
85 90 



TCC TTC AAC ATC AGC AAC 
Ser Phe Asn lie Ser Asn 
95 



343 



CTG GAG CCT GAA GAT ATT GCA ACT TAT TAT\ TGT CTA CAG TAT GAT AAT 
Leu Glu Pro Glu Asp lie Ala Thr Tyr Tyr\Cys Leu Gin Tyr Asp Asn 
100 105 \ 110 



391 



CTG TGG ACG TTC GGT GGA 
Leu Trp Thr Phe Gly Gly G 
115 



CTGCACCAAC TGTATCCATC TTCO 




56 



CTG GAA ATC AAA CGGGCTGATG 
Leu Glu lie Lys 
125 

CCCGGGA TCC 



440 



483 




• 
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(2) INFORMATION FOR SEQ ID NO: 2; 



Met 
1 



(i) SEQUENCE C£ 

(A) LENG1 

(B) TYPE:\ 
(D) TOPOLlf 

(ii) MOLECULE TY] 

(xi) SEQUENCE DES< 

Arg Pro Ser lie Gin 
5 



VCTERISTICS: 
126 amino acids 
nino acid 
3Y: linear 

protein 

fRIPTION: SEQ ID NO: 2: 

*he Leu Gly Leu Leu Leu 
10 



Phe Trp Leu His 
15 



Gly Ala Gin Cys Asp lie 
20 

Ala Ser Leu Gly Gly 
35 

lie Asn Lys Tyr Met 
50 



4et Thr Gin Ser Pro 
25 

Tht lie Thr Cys Lys 

Ls Lys Pro 
60 



Ser Ser Leu Ser 
30 

Thr Ser Gin Asp 
45 

Gly Lys Arg Pro 



Arg Leu Leu lie His Tyr 
65 70 



?u Gin Pro 
75 



Gly lie Pro Ser 
80 



Arg Phe Ser Gly Ser Gly 
85 



per <$Ay Arg/ Asp Tyr Ser 
90 



Phe , Asn lie Ser 
95 



Asn Leu Glu Pro Glu Asp 
100 



Thr Tyr Tyr Cys 
tl05 



Leu Gin Tyr Asp 
110 



Asn Leu Trp Thr Phe Gly 
115 • 



Gly Gly Thr Lys Leu Glu lie Lys 
120 \ 125 
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(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE Cf 

(A) LENGTH: 

(B) TYPE: nuc 

(C) STRANDED1 

(D) TOPOLOGY: 



£TERISTICS: 
[70 base pairs 
eic acid 
!SS: double 
linear 



(ii) MOLECULE TYPE: tcDNA 



(ix) FEATURE: 

(A) NAME/KEY: 

(B) LOCATION: 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATG AAA TGC AGC TGG GTC ATG* TTC TTC CTG ATG GCA GTG GTT ACA GGG 
Met Lys Cys Ser Trp Val Met\Phe Phe Leu Met Ala Val Val Thr Gly 
1 5 \ 10 15 
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GTC AAT TCA GAG GTT CAG CTG 
Val Asn Ser Glu Val Gin Leu 
20 



CAG TCT GGG GCA GAG CTT GTG AAG 
Gin Ser Gly Ala Glu Leu Val Lys 
25 30 



96 



CCA GGG GCC TCA GTC AAG TTG TCC 
Pro Gly Ala Ser Val Lys mH* Sei 
35 



fGC ACA GCT TCT GGC TTC AAC ATT 
Ala Ser Gly Phe Asn lie 
45 



144 



AAA GAC ACC TAT ATA CAC TGT 
Lys Asp Thr Tyr lie His Cys 
50 5! ' 



\GG CCT GAA CAG GGC CTG 
il ^*ys Gln\Jvrg Pro Glu Gin Gly Leu 
60 



192 



GAG TGG ATT GGA AGG ATT GAT CCf GCG 
Glu Trp lie Gly Arg lie Asp Pro AJ 
65 70 



T GGT TAT ACT AAA TAT GAC 
Vsn Gly Tyr Thr Lys Tyr Asp 
75 80 



240 



CCG AAG TTC CAG GGC AAG GCC ACT ATI 
Pro Lys Phe Gin Gly Lys Ala Thr I] 
85 



ACA GCT GAC ACA TCC TCC AAC 
Thr Ala Asp Thr Ser Ser Asn 
90 95 



288 



ACA GCC TAC CTG CAG CTC AGC AGC CTG 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu 
100 105 



\CA TCT GAG GAC ACT GCC GTC 
fhr Ser Glu Asp Thr Ala Val 
110 



336 



TAT TTC TGT GCT AGA GAG GGA TAT TAT GfcT AAC TAC GGG GTC TAT GCT 
Tyr Phe Cys Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala 
115 120 \ 125 



384 



60 



(2) INFORMATION FOR SEQ ID\NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 140\ amino acids 

(B) TYPE: amino \acid 
(D) TOPOLOGY: lifcear 

(ii) MOLECULE TYPE: prodein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Lys Cys Ser Trp Val Met Phe\ Phe Leu Met Ala 
1 5 \ 10 

Ser Gly Ala 



Val Asn Ser Glu Val Gin Leu Glr 
20 



Pro Gly Ala Ser Val Lys Leu( 
35 



Ser Oys \rhr Ala Ser 
V40 



Val Val Thr Gly 
15 

Glu Leu Val Lys 
30 

Gly Phe Asn lie 
45 



Lys Asp Thr Tyr lie His Cys Va^ 
50 55 



Cn Arg^Pro Glu Gin Gly Leu 



Glu Trp lie Gly Arg lie Asp Pro 
65 70 



Vla\Asn Gly Tyr 



Thr Lys Tyr Asp 
80 



Pro Lys Phe Gin Gly Lys Ala Thr VI : 
85 



.e Thr, 



Thr Ala Tyr Leu Gin Leu Ser Ser Leu Tor Ser Glu 
100 105 

Tyr Phe Cys Ala Arg Glu Gly Tyr Tyr Gly\^sn Tyr 
115 120 



Thr Ser Ser Asn 
95 

Asp Thr Ala Val 
110 

Gly Val Tyr Ala 
125 



Met Asp Tyr Trp Gly Gin Gly Thr Ser Val ThV Val 
130 135 \ 140 



2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE i amino acid 

(C) STRANpEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 



Asp lie Gin Me 
1 



Gly Lys Val 



Met Ala Trp Tyr 
35 

His Tyr Thr Ser 
50 



Ser Gly Ser Gly Ar 
65 
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Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
10 15 



s Thr Ser Gin Asp lie Asn Lys Tyr 
25 30 



*&ly Lys Arg Pro Arg Leu Leu lie 
45 

Gly lie Pro Ser Arg Phe Ser Gly 
60 



Ser Phe Asn lie Ser Asn Leu Glu Pro 
75 80 



Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn Leu Trp Thr 
85 \ 90 95 

Phe Gly Gly Gly Thr Lys Leu\Glu lie Lys 
100 \ 105 
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) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1Q7 amino acids 

(B) TYPE: aminb acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prbtein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Asp lie Gin Met Thr Gin \sep-Bro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 \ 10 15 

Asp Arg Val Thr lie tfhr Cvs Gin Ala Ser Gin Asp lie lie Lys Tyr 
20 I \ \ 25 30 

Leu Asn Trp Tyr Gin Gln\Thi\ Ptfo Gly Lks Ala Pro Lys Leu Leu lie 
35 \ A40 \ 45 

Tyr Glu Ala Ser Asn Leu GjW^Ala Gly Val Pro Ser Arg Phe Ser Gly 
50 55T\ \ / 60 



Ser Gly Ser Gly Thr Asp ffyr THr Phe Thr lie Ser Ser Leu Gin Pro 
65 70 ( \/ 75 80 

Glu Asp lie Ala Thr Tyr Tyr Cys\Gln Gin Tyr Gin Ser Leu Pro Tyr 
85 \ 90 95 

Thr Phe Gly Gin Gly Thr Lys Leu Gin lie Thr 
100 1\05 
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2) INFORMATION FOR SjflQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY :\ linear 

(ii) MOLECULE TYPE: \protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 



Asp lie Gin Met 
1 



Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
10 15 



Asp Arg Val Thi 
20 



le Thk Cyfe Lys Thr Ser Gin Asp lie Asn Lys Tyr 
>5 30 



Met Ala Trp Tyr GlmGl^Whr Pro G 
35 \(r A 40 



^y Lys Ala Pro Arg Leu Leu lie 
45 



His Tyr Thr Ser Ala/ 
50 



3u G^n Pro Qly lie Pro Ser Arg Phe Ser Gly 

60 



Ser Gly Ser Gly Arg 
65 



70 



ir Phe Thr lie Ser Ser Leu Gin Pro 
75 80 



Glu Asp lie Ala Thr Tyr Tyr\Cys Leu Gin Tyr Asp Asn Leu Trp Thr 
85 \ 90 95 



Phe Gly Gin Gly Thr Lys Val GKLu lie Lys 
100 \ 105 
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(2) INFORMATION FOR SgQ ID NO: 8 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amiino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : \l inear 

(ii) MOLECULE TYPE: 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 



Asp He Gin Met Thr Gl 
1 5 

Asp Arg Val Thr II 
20 

Leu Asn Trp Tyr G 
35 



r Pro Ser Ser 
10 



Tyr Glu Ala Ser Asn Le 7 
50 

Ser Gly Ser Gly Arg a! 
65 7 




Leu Ser Ala 



Gin Asp He 



Ala Pro Arg 
45 

Pro Ser Arg 
60 

He Ser Ser 
75 



Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin Tyr Gin Ser 
85 \ 90 



Ser Val Gly 
15 

He Lys Tyr 
30 

Leu Leu He 



Phe Ser Gly 



Leu Gin Pro 
80 

Leu Pro Tyr 
95 



Thr Phe Gly Gin Gly Thr Lys Lteu Gin He 
100 \ 105 



Thr 



5 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :1 123 amino acids 

(B) TYPE: alnino acid 

(C) STRANDEpNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Glu Val Gin Leu GlA Gin Ser Gly Ala Glu 
1 5 L — ^ 10 



Ser Val Lys Leu 
20 



Tyr He His C 
35 



Gly Arg He Asp 
50 

Gin Gly Lys Al 
65 



Leu Gin Leu 



Ala Arg Glu Gly 
100 




65 



Thr Ala Ser Gly 
25 



Leu Val 
Phe Asn 



ro Glu Gin Gly 
r Thr 



Thr 



Lys Tyr 
60 

Ser Ser 
75 



Lys Pro Gly Ala 
15 

He Lys Asp Thr 
30 

Leu Glu Trp He 
45 

Asp Pro Lys Phe 



Asn Thr Ala Tyr 
80 



Ser Glu Asp 
90 

Asn Tyr Gly 
105 



Trp Gly Gin Gly Thr Ser Val\ Thr Val Ser 
115 \120 



Thr Ala Val Tyr Phe Cys 
95 

Val Tyr Ala Met Asp Tyr 
110 

Ser 



(2) INFORMATION FOR SEy ID NO: 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ]119 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : \ 1 inear 

(ii) MOLECULE TYPE: Wotein 



(xi) SEQUENCE DESCRI 

Gin Val Gin Leu Val 
1 5 

Ser Val Lys Val 
20 



Ala Met His Trp V^l 
35 

Gly Trp lie Asn Ala 1 
50 

Gin Gly Arg Val Thr 
65 

Met Glu Leu Ser Ser 
85 

Ala Arg Gly Gly Tyr 
100 

Thr Leu Val Thr Val 
115 




Pro Gly Ala 
15 

Thr Ser Tyr 
30 



Thr Ala Tyr 
80 

Tyr Tyr Cys 
95 

Gly Gin Gly 
110 



\ 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: Wmino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 11: 
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Gin Val Gin Leu V^l Gin Ser Gly Ala 
1 5 

Ser Val Lys Val 
20 

Tyr He His T, 
35 

Gly Arg He Asp 
50 

Gin Gly Arg Val y 
65 

Met Glu Leu Se 



Glu Val Lys Lys 
10 

Gly Phe Asn He 



Gly Gin Arg Leu 
45 

Thr Lys Tyr Asp 
60 

Thr Ser Ala Ser 
75 

Asp Thr Ala Val 
90 



Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala 
100 \ 105 



Pro Gly Ala 
15 

Lys Asp Thr 
30 

Glu Trp Met 
Pro Lys Phe 



Thr Ala Tyr 
80 

Tyr Tyr Cys 
95 

Met Asp Tyr 
110 



Trp Gly Gin Gly Thr Leu Vkl Thr Val 
115 \ 120 



Ser Ser 



[2) INFORMATION FOR SEQ \ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119t amino acids 

(B) TYPE: aminoVacid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: liViear 

(ii) MOLECULE TYPE: prdtein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 



Gin Val Gin Leu Val Gin 
1 5 

Ser Val Lys Val Ser 
20 

Ala Met His Trp Val Ar< 
35 

Gly Trp lie Asn Ala Gly Ai 
50 

Gin Gly Arg Val Thr He 
65 70 

Met Glu Leu Ser Ser Leu 
85 



Ala Glu 
10 




fa Ser Gly 
25 



Val Lys Lys 
Phe Asn He 



Gin Gly Leu 
45 

ys Tyr Ser 
60 

Ser Ala Ser 
75 

Thr Ala Val 



Ala Arg Gly Gly Tyr Tyr Gly Ser yly Ser Asn Tyr Trp 
100 

Thr Leu Val Thr Val Ser Ser 
115 



Pro Gly Ala 
15 

Lys Ser Tyr 
30 

Glu Trp Met 
Gin Lys Phe 



Thr Ala Tyr 
80 

Tyr Tyr Cys 
95 

Gly Gin Gly 
110 



(2) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: aminb acid 

(C) STRANDEDNEBS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pfcotein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 

Gin Val Gin Leu Val Glk Ser Gly Ala 
1 5 

Ser Val Lys Val Ser 
20 

Ala Met His Trp V 
35 

Gly Trp lie Asn Ala 
50 

Gin Gly Arg Val Thr 
65 

Met Glu Leu Ser Ser 
85 

Ala Arg Gly Gly Tyr Phe Gly 
100 

Thr Leu Val Thr Val Ser Ser 
115 



Glu Val Lys 
10 




Thr Ser Ala 
75 

Asp Thr Ala 
90 

Ser Asn Tyr 



Lys Pro Gly Ala 
15 

lie Lys Ser Tyr 
30 

Leu Glu Trp Met 
45 

Ser Gin Lys Phe 



Ser Thr Ala Tyr 
80 

Val Tyr Tyr Cys 
95 

Trp Gly Gin Gly 
110 
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(2) INFORMATION FOR SEQ \ID NO: 14: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 408 base pairs 

(B) TYPE: nucleti 
STRANDEDNES2 



(C) 



(D) TOPOLOGY: 1 
(ii) MOLECULE TYPE: cD^A 



c acid 
: double 
near 



(ix) FEATURE: 

(A) NAME/KEY: CDS 1 

(B) LOCATION: 16, 



393 



(xi) SEQUENCE DESCRIPTION^ SEQ ID NO: 14: 

AAGCTTGCCG CCACC ATG AGA CCG TfcT ATT CAG TTC CTG GGG CTC TTG TTG 
Met Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu 
1 \ 5 10 



51 



TTC TGG CTT CAT GGT GCT CAG TG^ 
Phe Trp Leu His Gly Ala Gin Qya 
15 / 20 



TCC TCA CTG TCT GCA TCT OjTG GGA GGC 
Ser Ser Leu Ser Ala Ser Leu ady Gly 
30 35 



ATC CAG ATG ACA CAG TCT CCA 
^sp yle Gin Met Thr Gin Ser Pro 
25 

^AA GTC ACC ATC ACT TGC AAG 
yj3j£aL^Thr lie Thr Cys Lys 



99 



147 



ACA AGC CAA GAC ATT AAC AAG T! 
Thr Ser Gin Asp lie Asn Lys Ty4 
45 50 



G^S-TGG^TAC 
Met^^fla Trp T$ 
55 



CAA CAC AAG CCT 
I Gin His Lys Pro 
60 



195 



GGA AAA CGT CCT AGG CTG CTC ATA 
Gly Lys Arg Pro Arg Leu Leu Ilej 
65 



rAC ACA T€5T GCA TTA CAG CCA 
fyr Thr/Ser Ala Leu Gin Pro 
\70 / 75 



243 



GGC ATC CCA TCA AGG TTC AGT GGA l^GT 
Gly lie Pro Ser Arg Phe Ser Gly Sei^Gl 
80 85 



TCT GGG AGA GAT TAT TCC 
Ser Gly Arg Asp Tyr Ser 
90 



291 



TTC AAC ATC AGC AAC CTG GAG CCT GAA GAT\ ATT GCA ACT TAT TAT TGT 
Phe Asn lie Ser Asn Leu Glu Pro Glu Asp\lle Ala Thr Tyr Tyr Cys 
95 100 \ 105 



339 



CTA CAG TAT GAT AAT CTG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAA 
Leu Gin Tyr Asp Asn Leu Trp Thr Phe Gly GYy Gly Thr Lys Leu Glu 
110 115 \ 120 



387 



ATC AAA CGTGAGTGGA TCC 

lie Lys 

125 



406 
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(2) INFORMATION FOR SEQ ID N<J>:15: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 126 lamino acids 

(B) TYPE: amino kcid 
(D) TOPOLOGY: lihear 

(ii) MOLECULE TYPE: protiein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu 
1 5 

Gly Ala Gin Cys Asp lie Gin 
20 

Ala Ser Leu Gly Gly Lys 
35 



lie Asn Lys Tyr Met Ala T: 
50 



Arg Leu Leu lie His Tyr Thr 
65 70 

Arg Phe Ser Gly Ser Gly Se 
85 



Asn Leu Glu Pro Glu Asp lie A 
100 



Asn Leu Trp Thr Phe Gly Gly Gly 
115 120 




r Tyr Cys 
Lys Leu Glu 



Phe Trp Leu His 
15 

Ser Ser Leu Ser 
30 

Thr Ser Gin Asp 
45 

Gly Lys Arg Pro 



Gly lie Pro Ser 
80 

Phe Asn lie Ser 
95 

Leu Gin Tyr Asp 
110 

lie Lys 
125 
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(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 454 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNASS: single 

(D) TOPOLOGY: \linear 

(ii) MOLECULE TYPE: cDNA 



( ix ) FEATURE : 

(A) NAME /KEY : 

(B) LOCATION: 



.441 



(xi) SEQUENCE DESCRIPTIC 



SEQ ID NO: 16: 



AAGCTTGCCG CCACC ATG GAC TGG\ ACC TGG CGC GTG TTT TGC CTG CTC GCC 
Met Asp TrpyThr Trp Arg Val Phe Cys Leu Leu Ala 
1 Jr~X 5 10 



51 



C CAG G 



GTG GCT CCT GGG GCC CAC 
Val Ala Pro Gly Ala His/Ser Gl! 
15 



!AG 
lh 



CAA CTA GTG CAG TCC GGC GCC 
Gin Leu Val Gin Ser Gly Ala 
25 



99 



GAA GTG AAG AAA CCC G<J£ GCT TCf 
Glu Val Lys Lys Pro Gly Al\ 
30 3 



GTCs^GC TGT AAA GCT AGC 
LytTS(al Ber Cys Lys Ala Ser 

1 40 



147 



GGT TTC AAC ATT AAA GAC AC 
Gly Phe Asn lie Lys Asp Tl 
45 50 



\TAT ATA CAC TGG^GTT AGA CAG GCC CCT 
cp Val Arg Gin Ala Pro 
>5 60 



195 



r Tyr lie His 



GGC CAA AGG CTG GAG TGG ATG 
Gly Gin Arg Leu Glu Trp Met Gly 
65 



ATT GAT CCT GCG AAT GGT TAT 
lie Asp Pro Ala Asn Gly Tyr 
70 75 



243 



ACT AAA TAT GAC CCG AAG TTC CAG GGC\ CGG GTC ACC ATC ACC GCA GAC 
Thr Lys Tyr Asp Pro Lys Phe Gin Gly Wg Val Thr lie Thr Ala Asp 
80 85 \ 90 



291 



ACC TCT GCC AGC ACC GCC TAC ATG GAA C^G TCC AGC CTG CGC TCC GAG 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 
95 100 \ 105 



339 



GAC ACT GCA GTC TAC TAC TGC GCC AGA GAG GGA TAT TAT GGT AAC TAC 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu\Gly Tyr Tyr Gly Asn Tyr 
110 115 \ 120 



387 



GGG GTC TAT GCT ATG GAC 
Gly Val Tyr Ala Met Asp 
125 130 

TCC TCA GGTGAGTGGA TCC 
Ser Ser 




73 



CAA GGA ACC CTT GTC ACC GTC 
In Gly Thr Leu Val Thr Val 
135 140 



435 



454 
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(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 142 1 amino acids 

(B) TYPE: amino \ acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Met Asp Trp Thr Trp Arg Val PheVCys Leu Leu Ala Val Ala Pro Gly 
1 5 \ 10 15 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
20 \25 30 



Pro Gly Ala Ser Val Lys Val Ser Ojfs Lye 
35 4C 

Lys Asp Thr Tyr lie His Trp 
50 55 



Ala Ser Gly Phe Asn lie 
45 

Ala Pro Gly Gin Arg Leu 
60 



Glu Trp Met Gly Arg lie Asp Pro A]\^J^sn Gly T^; 
65 70 



Thr Lys Tyr Asp 
80 



Pro Lys Phe Gin Gly Arg Val Thr I] 
85 



3p Thr Ser Ala Ser 
95 



Thr Ala Tyr Met Glu Leu Ser Ser Lei 
100 105 



Ser Glu Asp Thr Ala Val 
110 



Tyr Tyr Cys Ala Arg Glu Gly Tyr Tyr G1V Asn Tyr Gly Val Tyr Ala 
115 120 \ 125 

Met Asp Tyr Trp Gly Gin Gly Thr Leu Val\ Thr Val Ser Ser 
130 135 \ 140 
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(2) INFORMATION FOR SEQ ID\NO:18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 bake pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESSji-single 

(D) TOPOLOGY: 



(ii) MOLECULE TYPE 

(xi) SEQUENCE DESCRIPT ; 
CAGAAAGCTT GCCGCCACCA TG 




D NO: 18: 
'ATTCAG 



76 



(2) INFORMATION FOR SEQ ID 



NO: 19 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nuclei^ 

(C) STRANDEDNES^ 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 



(xi) SEQUENCE DESCRIPTION: SEQ /ED NO: 19: 
CCGAGGATCC ACTCACGTTT GATTTCCAGJ2 / 'TTGGT 




(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 bade pairs 

(B) TYPE: nucleic kcid 

(C) STRANDEDNESS: kingle 

(D) TOPOLOGY: li 



(ii) MOLECULE TYPE: DNA Aprfclfier] 



(xi) SEQUENCE DESCRIPTION : \ ID NO:20 

CAGAAAGCTT GCCGCCACCA TGAAATGCAG CTGGGTC 



(2) INFORMATION FOR SEQ I© NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 h\ae pairs 

(B) TYPE: nuclei 

(C) STRANDEDNESS^ 

(D) TOPOLOGY: 



(ii) MOLECULE TYPE 

(xi) SEQUENCE DESCRI 
CCGAGGATCC ACTCACCTGA GGAG 




78 



rimer) 

IQ ID NO: 21: 
G ACT 



b 



/ 
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(2) INFORMATION FOR SEQ VCD NO: 22: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNE^^s ingle 

(D) TOPOLOGY t/li 



(ii) MOLECULE TYPEi DNJ 



ner) 



(xi) SEQUENCE DESCRIPTION SEQ ID NO: 22: 
GATGGTGACT CTATCTCCTA CAGATGCfcGA CAGTGAGGA 



5 



80 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 Ubase pairs 

(B) TYPE: nuclejLc^acid 

(C) STRANDEDNB^S: Ipingle 

(D) TOPOLOGY'S liVeir 



(ii) MOLECULE TYPI 



(priVner) 



(xi) SEQUENCE DESCRIF^HOl^SEQ ID NO: 23: 
CTGTAGGAGA TAGAGTCACC ATCACTTGiSA AG 
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(2) INFORMATION FOR SEQ 



NO:24: 



(i) SEQUENCE CHARACTi 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS:\ Single 

( D ) TOPOLOGY : 1 in^ar 

(ii) MOLECULE TYPE: 



(xi) SEQUENCE DESCRIPT 
AGGAGCTTTT CCAGGTGTCT GTTGi 




39 
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(2) INFORMATION FOR SEQ ID\NO:25: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 41 bake pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: lini 

(ii) MOLECULE TYPE: DN/((\( pr idler ) 



(xi) SEQUENCE DESCRIPTION^ SEQ ID/NO:25: 
ACCAACAGAC ACCTGGAAAA GCTCCTAGCiC TCK5TCATACA T 



83 



(2) INFORMATION FOR SEQ ID NC 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base 

(B) TYPE: nucleic 

(C) STRANDEDNE S £ 

(D) TOPOLOGY: lfl 

(ii) MOLECULE TYPE: DN 



(xi) SEQUENCE DESCRIPTION : \ SBO ID NO: 26: 
GCAGGCTGCT GATGGTGAAA GTATAATCtC TCCCAGACCC 




40 



t 



84 



(2) INFORMATION FOR SEQ I 

(i) SEQUENCE CHARACTE 1 

(A) LENGTH: 42 

(B) TYPE: nuclei 

(C) STRANDEDNESS 

(D) TOPOLOGY 

(ii) MOLECULE TYPE:, 




(xi) SEQUENCE DESC^IPflJ^tf: SEQ ID NO: 27: 
ACTTTCACCA TCAGCAGCCT GCAGC0TGAA GATATTGCAA CT 



42 



t 
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(2) INFORMATION FOR SEQ 



NO: 28: 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 59 bkse pairs 

(B) TYPE: nucleia acid 

(C) STRANDEDNESS:Usxngle 

(D) TOPOLOGY: li/ 

(ii) MOLECULE TYPE: 



(xi) SEQUENCE DESCRIPT 
CCGAGGATCC ACTCACGTTT GATTTl 




NO:28: 

TGGTGCCTT GACCGAACGT CCACAGATT 



59 



) 
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(2) INFORMATION FOR pEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :\ 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANMffifffeSS: single 

(D) TOPOIidb^: linear 

(ii) MOLECULE TYPE\/45nA (primer) 



(xi) SEQUENCE DESCRIPTION: ^3EQ ID NO: 29: 
GGAAAAGCTC CTAGGCTGCT\CATM^*TAC ACA 



33 



87 



(2) INFORMATION FOR $EQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :1 38 base pairs 

(B) TYPE: nbcleic acid 

(C) STRANDEBNESS : single 

( D ) TOPOL06%: linear 



(ii) MOLECULE 



(xi) SEQUENCE DE 
CCGAGGATCC ACTCACGTTT 




rimer ) 

Q ID NO: 30: 
CC TTTGTGCC 



6 
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(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5l base pairs 

(B) TYPE: nuclWc acid 

(C) STRANDEDNBgsA single 

(D) TOPOLOGY/ linear 

(ii) MOLECULE TYPE: 



(xi) SEQUENCE DESCR 
AACCCAGTGT ATATAGGTGT C 




ID NO: 31: 
GAAACCGCTA GCTTTACAGC T 



5 



(2) INFORMATION FOl\ SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 67 base pairs 

(B) TYPE: Wcleic acid 

(C) STRANDEBNESS : single 

(D) TOPOL<&Y:| linear 



(ii) MOLECULE 




89 



(primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
AAAGACACCT ATATACACTG OTOT^AGACAG GCCCCTGGCC AAAGGCTGGA GTGGATGGGA 
AGGATTG \ 



60 
67 



(2) INFORMATION FOR SEQ 

(i) SEQUENCE 

(A) LENGTH 

(B) TYPE: 

(C) strande; 

(D) TOPOL 
(ii) MOLECULE TYF 
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(xi) SEQUENCE DESCRIPTIONj/SEQ ID NO: 33: 
GACCCGGCCC TGGAACTTCG GGTCAT 
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(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 66 Ibase pairs 

(B) TYPE: nuc^tfc^acid 

(C) STRANDEDNESp : p ingle 

(D) TOPOLOGY/5 

(ii) MOLECULE TYPE 




(xi) SEQUENCE DESCRIPTtpT: SEQ ID NO: 34: 
GACCCGAAGT TCCAGGGCAG GGTCAQCATC ACCGCAGACA CCTCTGCCAG CACCGCCTAC 60 
ATGGAA \ 66 



1 



92 



(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 64 blase pairs 

(B) TYPE: nucleii>-acid 

(C) STRANDEDNES^b single 

(D) TOPOLOGY: /lifeea* 

(ii) MOLECULE TYPE: ! JDNI 



<xi) SEQUENCE DESCRIPTION^: S|JQ ID NO: 35: 
CCATAGCATA GACCCCGTAG TTACCftTZ^AT ATCCCTCTCT GGCGCAGTAG TAGACTGCAG 60 
TGTC \ 64 



t 
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(2) INFORMATION FOR SEO ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 63i base pairs 

(B) TYPE: nuclpic acid 

(C) STRANDED* 

(D) TOPOLOGY 



(ii) MOLECULE TY 



(xi) SEQUENCE DESCR 
GGTAACTACG GGGTCTATGC TA' 
TCA 




rimer) 



EQ ID NO: 36: 
TGGGGTCAAG GAACCCTTGT CACCGTCTCC 



60 
63 



5 
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(2) INFORMATION FOR SEQ 



NO: 37: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ^Hbase pairs 

(B) TYPE: riucleld acid 

(C) STRANDEDNESSi single 

(D) TOPOLOGY: lJUHear* 



(ii) MOLECULE TYPE) 



(primer) 



(xi) SEQUENCE DESCRII>TiqfJ: SEQ ID NO: 37: 
CCAGGGCCGG GTCACCATCA CCAGAGACAC CTCTGCC 




6 
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(2) INFORMATION FOR SEQ ID NO: 39: 
(i) SEQUENCE CHAItACTERISTICS : 



(A) LENGTH: 



17 base pairs 



(B) TYPE: ntcleic acid 

(C) STRANDS fffijSS: single 

(D) TOPOLOGY!: /linear 



DNA (Wimer) 




(ii) MOLECULE 



(xi) SEQUENCE DESpRI^TIOJitf SEQ ID NO: 39: 
TACGCAAACC GCCTCTC 




1 
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(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 116 kmino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS:\ single 

(D) TOPOLOGY: lind 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: \ SEQ ID NO:41: 



Gin Val 
1 

Ser Val 



Gin Leu Val Gin 
5 

Lys Val Ser Cj 
20 



Tyr lie His Trp Val Arg i^ln 
35 

Gly Tyr lie Asp Pro Phe As^ G(l 
50 55 

Lys Gly Lys Val Thr Met Thr Val 
65 70 

Met Glu Leu Ser Ser Leu Arg Ser 
85 



Via Glu Val Lys Lys Pro Gly Ala 
10 15 

sr Gly Tyr Ser Phe Thr Ser Tyr 

30 

co Gly^pin Gly Leu Glu Trp Val 
45 

Gly Th^ Ser Tyr Asn Gin Lys Phe 
60 

iap Thr Ser Thr Asn Thr Ala Tyr 
75 80 

Lu Asp Thr Ala Val Tyr Tyr Cys 
90 95 



Ala Arg Gly Gly Asn Arg Phe Ala 
100 

Thr Val Ser Ser 
115 



Tyr Trp Gly Gin Gly Thr Leu Val 
105 110 
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INFORMATION FOR SEQ \ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109\ amino acids 

(B) TYPE: amino \ac id 

(C) STRANDEDNESSv single 

(D) TOPOLOGY: liAear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 



Asp He Gin Met Thr 
1 5 



\er Pro|Ser Ser Leu Ser Ala Ser Leu Gly 
10 15 



Asp 


Arg Val 


Thr 
20 


He 


Thr C^s 


Tyr 


Leu Asn 
35 


Trp 


Tyr 


GlnXGln; 


He 


Tyr Tyr 
50 


Ala 


Ser 


v 

Arg Deu 


Gly 
65 


Ser Gly 


Ser 


Gly 


Thr Asp' 
70 


Gin 


Glu Asp 


He 


Ala 
85 


Thr Tyr 


Pro 


Arg Thr 


Phe 
100 


Gly 


Gly Gly 



Ar£ Ala Ser Gin Asp Asp He Ser Asn 

30 

[Lys Pro Giy Gly Ser Pro Lys Leu Leu 

45 

[s Ser Gl^ Val Pro Ser Arg Phe Ser 
60 

Tr Leu Thr He Ser Asn Leu Glu 
75 80 



90 



95 



105 



100 



!) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: \114 amino acids 

(B) TYPE: airlino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY t linear 

(ii) MOLECULE TYPE* protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 



Asp lie Gin Met 
1 



Thr\Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

10 15 



Asp Arg Val Thr 
20 



Le ^h^ Cys Arg Ala Ser Gin Asp Ser Leu Val Xaa 
25 30 



Xaa Ser lie Ser 
35 

Ala Pro Lys Leu 
50 



Asp TjfjrT^u>Asn Trp Tyr Gin Gin Lys Pro Gly Lys 
4JLA 45 

Leu\l]^Tyr ALa Ala Ser Ser Leu Glu Ser Gly Val 
55 / 60 



Pro Ser Arg Phe 
65 

lie Ser Ser Leu 



Sey Gjm Sejr Gly Ser Gly Thr Asp Phe Thr 



70 



75 



GlnT'Pro \Glu Asp Phe Ala Thr Tyr Tyr Cys 
85 \ 90 



Leu Thr 
80 

Gin Gin 
95 



Tyr Asn Ser Leu 
100 



Pro Glu ^rp Thr Phe Gly Gin Gly Thr Lys Val Glu 
105 110 
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(2) INFORMATION FOR SEQ VCD NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128\ amino acids 

(B) TYPE: amino\acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: liViear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44 



Glu Val Gin Leu Gin Gin Ber Gly Ala 
1 5 

Ser Val Lys Leu Ser C 
20 

Tyr Met His Trp Val Lys 
35 

Gly Arg lie Asp Pro Ala £1 
50 5 

Gin Gly Lys Ala Thr He Th, 
65 70 

Leu Gin Leu Ser Ser Leu Th: 
85 

Ala Arg Gly Tyr Tyr Tyr Tyr Asp teer 
100 ios 

Asp Tyr Trp Gly Gin Gly Thr Xaa V&l 
115 120 



Pro Gly Ala 
15 

Lys Asp Thr 
30 




Thr Ala Tyr 
80 

Tyr Tyr Cys 
95 

Tyr Ala Met 
110 
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INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 ^ amino acids 

(B) TYPE: amino \ac id 

(C) STRANDEDNE S s\ single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION :\ SEQ ID NO:45: 



Gin Val 
1 



Gin Leu Val Gin 
5 



Sei\ Gly Ala Glu Val Lys Lys Pro Gly Ala 
10 15 



Ser Val Lys Val Ser Cys 
20 



Lys iyla^Ser Gly Tyr Thr Phe Thr Ser Tyr 
5 30 



Ala He 



Ser Trp Val Arg 
35 



40 



co Gly Gin Gly Leu Glu Trp Met 
45 



Gly Trp 
50 



He Asn Pro Tyr Q»lu Asn/TCfly Asj 



Asn Tyr Ala Gin Lys 
60 



Phe Gin 
65 



Gly Arg Val Thr 
70 



He !mr/Ma Asp Thi 



Ser Thr Ser Thr Ala 
80 



Tyr Met Glu Leu Ser Ser 
85 

Cys Ala Arg Ala Pro Gly 
100 

Tyr Xaa Phe Asp Tyr Trp 
115 



Asp Thr Ala Val Tyr Tyr 
iQ 95 

Tyr Gly Ser tely Gly Cys Tyr Arg Gly Asp 
105 \ 110 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
120 \ 125 



